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(57)Abstract: 

PROBLEM TO BE SOLVED: To set the radiation angle 
of a laser beam to a small value and to achieve 
resistance with respect to a substance for deteriorating 
the performance of a semiconductor. 
SOLUTION: In a laser 100, a laser beam is emitted from 
a resonator in the vertical direction on a semiconductor 
substrate to the semiconductor substrate in the vertical 
direction, a resin layer 52 is provided on the surface of a 
semiconductor laminate 1 20 t and a lens-shaped part 54 
is formed on the surface part. In the laser 100, a 
semiconductor laminate 120 including the resonator is 
formed on the semiconductor substrate, a stamper with 
the inversion-shaped part of the lens-shaped part 54 is 
aligned to the resonator of the semiconductor laminated 
120, a resin liquid-form object is included between the 
semiconductor deposition body 1 20, and the stamper, 
the resin liquid-shaped object is cured for forming a 
resin layer, and the lens-shaped part is formed. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this 
translation. 

l.This document has been translated by 

computer. So the translation may not 

reflect the original precisely. 

2 **** shows the word which can not be 

translated. 

3.1n the drawings, any words are not 
translated. 



CLAIMS 



[Claim(s)] 

[Claim l] Field luminescence mold 
semiconductor laser by which the lens 
configuration section is formed in the 
surface section of said resin layer which it 
has a vertical resonator on a 
semi-conductor substrate, and a resin 
layer is prepared in the front face of the 
semi-conductor deposition object which is 
the field luminescence mold 
semiconductor laser which carries out 
outgoing radiation of the laser beam in 
the direction perpendicular to this 
semiconductor substrate from this 
resonator, and contains said resonator, 
and is located on said resonator. 
[Claim 2] Field luminescence mold 
semiconductor laser by which the contact 
hole which follows an electrode is formed 
in the predetermined location of said 
resin layer in claim 1. 
[Claim 3] The manufacture approach of 



the field luminescence mold 
semiconductor laser containing the 
following processes (a) and (b). 
(a) The process which forms the 
semi conductor deposition object which 
deposits two or more semi-conductor 
layers on a semi-conductor substrate, and 
contains a resonator, And where 
alignment is carried out, said La Stampa, 
so that it may be the process which forms 
a resin layer using La Stampa which has 
the reversal configuration section of (b) 
lens configuration section and said 
reversal configuration section may be 
located on the resonator of said 
semi-conductor deposition object The 
process which the liquefied object of resin 
is made to intervene between said 
semi-conductor deposition objects and 
said La Stampa, and is made to harden 
the liquefied object of this resin, forms a 
resin layer, and forms the lens 
configuration section in the surface 
section of said resin layer located on said 
resonator. 

[Claim 4] It is the manufacture approach 
of field luminescence mold semiconductor 
laser that surface treatment to which the 
adhesion of the mold face and said resin 
layer becomes lower [ said La Stampa ] in 
claim 3 than the adhesion of said resin 
layer and said semi-conductor deposition 
object is performed. 

[Claim 5] It is the manufacture approach 
of field luminescence mold semiconductor 
laser that said La Stampa has the 
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reversal configuration section of a contact 
hole further in claims 3 or 4. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention 
relates to the field luminescence mold 
semiconductor laser which carries out 
outgoing radiation of the laser beam 
perpendicularly to a semi-conductor 
substrate, and its manufacture approach. 
[0002] 

[Background of the Invention] Field 
luminescence mold semiconductor laser 
has the description with an isotropic and 
laser radiation angle of being small, 
compared with end-face laser. When field 
luminescence mold semiconductor laser is 
applied to the optical fiber of a large core 
diameter, for example, a plastic optical 
fiber, incidence of the laser beam can be 
directly carried out efficiently into a fiber 
without a lens etc. for the 
above-mentioned description. Therefore, 
the optical -communication module of a 
very easy configuration is realizable by 
combining a plastic optical fiber and field 
luminescence mold semiconductor laser. 
[0003] 

[Problem(s) to be Solved by the 
Invention] However, since there is a fault 
that transfer loss is large, in order to 
lengthen a transmission distance, the 
light source of a big optical output is 



needed for a plastic optical fiber. In order 
to increase the laser output of field 
luminescence mold semiconductor laser, 
it is effective to enlarge laser outgoing 
radiation aperture. However, if laser 
outgoing radiation aperture is enlarged, 
the problem that a radiation angle 
becomes large will arise. It results in 
causing directly, the fall of the quantity of 
light of the laser beam in which increase 
of a radiation angle carries out incidence 
to joint effectiveness, i.e., fiber incore, 
reduction of an installation margin, etc., 
when incidence is performed for a laser 
beam to an optical fiber for simplification 
of the configuration of an optical 
transmitting module, without minding a 
lens between direct coupling, i.e., an 
optical fiber, and the light source. 
Therefore, there was a problem that 
coexistence of simplification of securing 
the die length of a transmission distance 
and the configuration of the optical 
transmitting module by direct coupling 
was difficult. 

[0004] Furthermore, if the 
semi-conductor which constitutes field 
luminescence mold semiconductor laser 
has exposed field luminescence mold 
semiconductor laser, degradation of the 
engine performance will be caused by 
oxygen, moisture, etc. 
[0005] The purpose of this invention 
makes it possible to set up the radiation 
angle of a laser beam small, and is to 
offer the field luminescence mold 
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semiconductor laser which is further 
tolerant to the matter which degrades the 
engine performance of semi-conductors, 
such as oxygen and moisture, and its 
manufacture approach. 
[0006] 

[Means for Solving the Problem] The field 
luminescence mold semiconductor laser 
of this invention has a vertical resonator 
on a semi-conductor substrate, a resin 
layer is prepared in the front face of the 
semi conductor deposition object which is 
the field luminescence mold 
semiconductor laser which carries out 
outgoing radiation of the laser beam in 
the direction perpendicular to this 
semi-conductor substrate from this 
resonator, and contains said resonator, 
and the lens configuration section is 
formed in the surface section of said resin 
layer located on said resonator. 
[0007] According to this field 
luminescence mold semiconductor laser 
(henceforth a "surface emission-type 
laser"), since the resin layer is prepared 
in the front face of a semi-conductor 
deposition object, a laser component can 
be protected from the matter which 
degrades semi-conductors, such as 
oxygen and moisture. 
[0008] Furthermore, by forming the lens 
configuration section in the surface 
section of a resin layer located on said 
resonator, in the front face, i.e., the laser 
outgoing radiation side, of the lens 
configuration section, a laser beam can be 



made refracted and the radiation angle 
can be narrowed. Moreover, according to 
this configuration, since a radiation angle 
can be narrowed in a laser outgoing 
radiation side, since a laser output is 
increased, even if it enlarges laser 
outgoing radiation aperture, it also 
becomes possible to set up a radiation 
angle small. 

[0009] Moreover, the surface 
emission-type laser of this invention can 
take the configuration in which the 
contact hole which follows an electrode 
was established in the predetermined 
location of said resin layer. 
[0010] The surface emission-type laser 
concerning this invention can be formed 
by the manufacture approach containing 
the following processes (a) and (b). 
[0011] (a) The process which forms the 
semi-conductor deposition object which 
deposits two or more semi-conductor 
layers on a semi-conductor substrate, and 
contains a resonator, And where 
alignment is carried out, said La Stampa, 
so that it may be the process which forms 
a resin layer using La Stampa which has 
the reversal configuration section of (b) 
lens configuration section and said 
reversal configuration section may be 
located on the resonator of said 
semi conductor deposition object The 
process which the liquefied object of resin 
is made to intervene between said 
semi conductor deposition objects and 
said La Stampa, and is made to harden 
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the liquefied object of this resin, forms a 
resin layer, and forms the lens 
configuration section in the surface 
section of said resin layer located on said 
resonator. 

[0012] According to this manufacture 
approach, since the lens configuration 
section can be formed using La Stampa, 
by the photolithography method, 
compared with forming the lens 
configuration section, it is easy, and the 
process which manufacture takes can be 
simplified. Moreover, since La Stampa 
can be again used repeatedly once it 
creates it, it can reduce a manufacturing 
cost and is economical. 
[0013] Moreover, as for said La Stampa, it 
is desirable to perform surface treatment 
to which the adhesion of the mold face 
and said resin layer becomes lower than 
the adhesion of said resin layer and said 
semi-conductor deposition object. 
[0014] The exfoliation can be made easy 
in case a resin layer and La Stampa are 
exfoliated by performing such surface 
treatment to said La Stampa. 
[0015] Moreover, said La Stampa may 
have the reversal configuration section of 
a contact hole further. Thereby, the lens 
configuration section and a contact hole 
can be formed in coincidence. 
[0016] 

[Embodiment of the Invention] Hereafter, 
the gestalt of suitable operation of this 
invention is explained, referring to a 
drawing. 



[0017] (Structure of a device) Drawing 1 
is the sectional view showing typically 
the surface emission-type laser 100 
concerning the gestalt of operation of this 
invention. 

[0018] The surface emission-type laser 
100 shown in drawing 1 on the n mold 
GaAs substrate 109 
aluminumO.15GaO.85As and AlAs The 
distribution reflective mold multilayers 
mirror of 25 pairs which carried out the 
laminating by turns (It is called a "lower 
DBR mirror" below) GaAs with a 104 and 
a thickness of 3nm -- a well - from a layer 
and an aluminumO.3GaO.7As barrier 
layer with a thickness of 3nm - changing 

this - a well -- a layer the quantum 
well barrier layer 105 which consists of 
three layers, aluminum0.15Ga0.85As, 
and alxuninum0.9Ga0.lAs The 
laminating of the distribution reflective 
mold multilayers mirror (henceforth an 
"up DBR mirror") 103 and the contact 
layer 102 of 30 pairs which carried out 
the laminating by turns is carried out one 
by one, and they are formed. 
[0019] The up DBR mirror 103 is used as 
p mold by doping Zn, and let the lower 
DBR mirror 104 be n mold by doping Se. 
Therefore, a pin diode is formed by the 
quantum well barrier layer 105 and the 
lower DBR mirror 104 by which the up 
DBR mirror 103 and the impurity are not 
doped. 

[0020] The contact layer 102 needs to be 
the quality of the material which is 
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mentioned later and in which the up 
electrode 106 and ohmic contact are 
possible, and consists of 
aluminumO.15GaO.85As by which it was 
doped in the case of the AlGaAs system 
ingredient (for example, three or more 
[ 1019cm - ] high-concentration 
impurities). 

[0021] The pillar-shaped section 101 is 
formed by etching in the shape of a mesa 
except for a predetermined field to the 
middle of the contact layer 102, the up 
DBR mirror 103, the quantum well 
barrier layer 105, and the lower DBR 
mirror 104. 

[0022] Furthermore, the side face of the 
pillar-shaped section 101 reaches in part, 
and as an insulating layer 108 covers the 
top face of the lower DBR mirror 104, it is 
formed. 

[0023] And on the top face of the 
pillar-shaped section 101, as the up 
electrode 106 contacts the contact layer 
102 and in the shape of a ring and covers 
a part of side face of the exposed 
pillar-shaped section 101, and front face 
of an insulating layer 108, it is formed. 
Moreover, the lower electrode 107 is 
formed in the bottom of the n mold GaAs 
substrate 109. 

[0024] Furthermore, the resin layer 52 is 
formed so that the top face and the up 
electrode 106 of the pillar- shaped section 
101 may be covered. Moreover, the lens 
configuration section 54 is formed in the 
surface section of the resin layer 52 



located on the pillar-shaped section 101. 
Furthermore, the contact hole 70 is 
formed in the resin layer 52 so that some 
up electrodes 106 may be exposed. 
[0025] Below, actuation of a surface 
emission-type laser 100 is explained. 
[0026] With the up electrode 106 and the 
lower electrode 107, if the electrical 
potential difference of the forward 
direction is impressed to a pin diode, in 
the quantum well barrier layer 105, the 
recombination of an electron and an 
electron hole will happen and 
recombination radiation will arise. Then, 
in case the produced light goes back and 
forth between the up DBR mirror 103 and 
the lower DBR mirrors 104, induced 
emission happens and luminous intensity 
is amplified. If the Mitsutoshi profit 
turns around optical loss a top, laser 
oscillation will happen and outgoing 
radiation of the laser beam will be 
perpendicularly carried out to a substrate, 
the top face, i.e., the convex lens side, of 
the lens configuration section 54. 
[0027] It being characteristic in the 
gestalt of this operation is that the resin 
layer 52 is formed, as are shown in 
drawing 1 , and the top face of the 
pillar- shaped section 101 and some up 
electrodes 106 are covered. By forming 
the resin layer 52, a laser component is 
protected from the matter which 
degrades semi-conductors, such as 
oxygen and moisture. 
[0028] Furthermore, by forming the lens 
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configuration section 54 in the surface 
section of the resin layer 52 located on 
the pillar-shaped section 101, in the top 
face, i.e., the convex lens side, of the lens 
configuration section 54, a laser beam can 
be made refracted and the radiation 
angle can be narrowed. Moreover, 
according to this configuration, since a 
radiation angle is controllable in a laser 
outgoing radiation side, even if it 
enlarges laser outgoing radiation 
aperture, it becomes possible to set up a 
radiation angle small. 
[0029] Moreover, by establishing a 
contact hole 70 in the resin layer 52, 
when a metal layer is prepared on the 
resin layer 52, the electric contact to this 
metal layer and the up electrode 106 also 
becomes possible. 

[0030] For example, the approach using 
La Stampa 40 as the formation approach 
of the resin layer 52 equipped with the 
lens configuration section 54 and the 
contact hole 70 which were mentioned 
above can be mentioned. 
[0031] Although especially the approach 
of forming the lens configuration section 
54 and a contact hole 70 in this resin 
layer 52 is not limited, it can mention the 
approach of forming the lens 
configuration section 54 and a contact 
hole 70 in one, using La Stampa 40 as a 
desirable approach. Therefore, in the 
gestalt of this operation, the manufacture 
approach of a surface emission-type laser 
100 using La Stampa as the manufacture 



approach of a surface emission-type laser 
100 is explained to a detail. Before 
explanation of the manufacture approach 
of a surface emission type laser 100, the 
manufacture approach of La Stampa 40 
is explained first. 

[0032] (The manufacture approach of La 
Stampa) Drawing 2 and drawing 3 are 
the mimetic diagrams having shown a 
series of production processes for 
manufacturing La Stampa 40. Drawing 2 
is the mimetic diagram having shown the 
production process of a mother mold, and, 
specifically, drawing 3 is the mimetic 
diagram having shown the process which 
manufactures La Stampa using a mother 
mold. 

[0033] In manufacturing La Stampa 40, 
the mother mold 14 used as the matrix of 
La Stampa 40 is manufactured. First, the 
manufacture approach of the mother 
mold 14 is explained, referring to 
drawing 2 . 

[0034] (l) Apply a photoresist on the high 
silicon substrate 10 of surface 
smoothness. Then, using the 
photolithography method, by carrying out 
patterning of the photoresist, as shown in 
drawing 2 (a), the 1st resist layer Rl of a 
predetermined pattern is formed. 
[0035] (2) Subsequently, make heating 
and a reflow, i.e., the fused resist, flow, 
and carry out the reconstititution of the 
1st resist layer Rl. Thereby, the 1st resist 
layer Rl deforms into a convex lens 
configuration as shown in drawing 2 (b) 
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in response to the effect of surface tension, 
and the 2nd resist layer R2 is formed. For 
example, it can carry out, using a hot 
plate or warm air circuit system oven as 
the heating approach. Although the 
heating conditions at the time of using a 
hot plate change according to the quality 
of the material of a resist, they are 150 
degrees C or more, and are 5 minutes 
preferably for 2 to 10 minutes. Moreover, 
in the case of warm air circuit system 
oven, it is 160 degrees C or more, and 20 - 
30 minutes is suitable for it. 
[0036] (3) As the 2nd resist layer R2 and 
silicon substrate 10 are etched and it is 
shown in drawing 2 (c) after that by the 
dry etching method the selection ratios 
(henceforth a "selection ratio") of silicon 
to a resist layer are 0.5- 1.0, form the 
silicon substrate 10 convex configuration 
section 11. The convex configuration 
section 11 formed here is equipped with 
the configuration of the lens 
configuration section 54 of the surface 
emission-type laser finally manufactured. 
According to this selection ratio, in this 
etching, that convex lens configuration 
can be imprinted to a silicon substrate 10, 
making the convex lens configuration of 
the 2nd resist layer R2 before performing 
an etching process reflect, as the 
fictitious outline of drawing 2 (b) shows. 
Consequently, the silicon substrate 10 
convex configuration section 11 can be 
formed. The gas which mixed the oxygen 
which etches a resist layer into the high 



gas (for example, CF4) of etching nature 
positively to silicon as etching gas can be 
mentioned. Thus, a selection ratio can be 
adjusted by mixing oxygen. 
[0037] (4) Subsequently, apply a 
photoresist on a silicon substrate 10. 
Then, using the photolithography method, 
by carrying out patterning of the 
photoresist, as shown in drawing 2 (d), 
the 3rd resist layer R3 of a predetermined 
pattern is formed. Then, the position of a 
silicon substrate 10 is etched even into 
the desired depth by using the 3rd resist 
layer R3 as a mask, and a hole 12 is 
formed. The hole 12 formed here is 
equipped with the configuration of the 
contact hole 70 of the surface 
emission-type laser 100 finally 
manufactured. This etching is the big 
etching gas 4 of a selection ratio, for 
example, CF. It carries out using gas etc. 
The 3rd resist layer R3 is removed after 
etching. In this way, the mother mold 14 
equipped with the lens configuration 
section 54 of a surface emission-type 
laser 100 and the configuration of a 
contact hole 70 which are finally 
manufactured as shown in drawing 2 (e) 
is completed. 

[0038] Below, how to manufacture La 
Stampa 40 is explained using the mother 
mold 14 obtained here, referring to 
drawing 3 . 

[0039] (1) As shown in drawing 3 (a) T 
carry liquefied ultraviolet curing mold 
resin 30 on the field which has the convex 
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configuration section 11 and the hole 12 
of the mother mold 14. 
[0040] (2) And stick the 1st transparent 
back up plate 20 with the mother mold 14 
through liquefied ultraviolet curing mold 
resin 30 to ultraviolet rays. Thus, by 
sticking the 1st back up plate 20 and 
mother mold 14, as liquefied ultraviolet 
curing mold resin 30 is shown in drawing 
3 (b), it can apply and extend to a 
predetermined field, and the layer which 
consists of liquefied ultraviolet curing 
mold resin 30 between the mother mold 
14 and the 1st back up plate 20 is formed. 
As the 1st back up plate 20, the plate 
which consists of borosilicate glass can be 
mentioned, for example. 
[0041] (3) Subsequently, form the middle 
board 32 which consists of a resin layer 
which was made to harden liquefied 
ultraviolet curing mold resin 30, and was 
hardened by irradiating ultraviolet rays 
24 from the 1st back-up -plate 20 side to 
liquefied ultraviolet curing mold resin 30. 
Then, as shown in drawing 3 (c), the 
middle board 32 and the 1st back up plate 
20 used as La Stampa 40 are exfoliated 
from the mother mold 14 in one. 
Hereafter, the field of La Stampa 40 
which was in contact with the mother 
mold 14, and the field of the middle board 
32 which was specifically in contact with 
the mother mold 14 are called mold side 
32a. In this way, the reversal 
configurations of the convex 
configuration section 11 of the mother 



mold 14 and the configuration of a hole 12 
are imprinted by obtained mold side 32a. 
Hereafter, the concave configuration 
section of La Stampa 40 corresponding to 
the convex configuration section 11 of the 
mother mold 14 is called crevice 34, and 
the convex configuration section of La 
Stampa 40 corresponding to the 
configuration of the hole 12 of the mother 
mold 14 is called heights 36. A crevice 34 
turns into the reversal configuration 
section of the lens configuration section 
54 finally manufactured, and heights 36 
turn into the reversal configuration 
section of the contact hole finally 
manufactured. The middle board 32 and 
the 1st back up plate 20 which constitute 
La Stampa 40 are transparent to 
ultraviolet rays. Therefore, La Stampa 40 
is transparent to ultraviolet rays. 
[0042] (4) Subsequently, as shown in 
drawing 3 (d), perform surface treatment 
to mold side 32a. This surface treatment 
is for making that exfoliation easy in the 
thing to which it is made for the adhesion 
of the resin layer 52 and La Stampa 40 
which are mentioned later to become 
lower than the adhesion of that resin 
layer 52 and the semi-conductor 
deposition object 120, i.e., the process 
which carries out exfoliation with the 
resin layer 52 mentioned later and La 
Stampa 40. As this surface treatment, it 
is CF4, for example. The fluoridization by 
the gas plasma etc. can be mentioned. In 
this way, La Stampa 40 is completed. 
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[0043] (Manufacture process of a surface 
emission-type laser 100) Next, the 
manufacture process of a surface 
emission-type laser 100 shown in 
drawing 1 is explained. Drawing 4 - 
drawing 7 are the mimetic diagrams 
having shown the production process of a 
surface emission-type laser 100. 
[0044] (1) Explain first, referring to 
drawing 4 . On the n mold GaAs 
substrate 109, the laminating of 
aluminumO.15GaO.85As and the AlAs is 
carried out by turns, and the lower DBR 
mirror 104 of 25 pairs which doped Se is 
formed, next, the lower DBR mirror 104 
top - GaAs with a thickness of 3nm - a 
well -- from a layer and an 
aluminumO.3GaO.7As barrier layer with 
a thickness of 3nm -- changing - this - a 
well - a layer forms the quantum well 
barrier layer 105 which consists of three 
layers. Furthermore, on the quantum 
well barrier layer 105, the laminating of 
aluminumO.15GaO.85As and the 
aluminumO.9GaO.lAs is carried out by 
turns, and the up DBR mirror 103 of 30 
pairs which doped Zn is formed. Then, 
the laminating of the contact layer 102 
which consists of aluminumO.15GaO.85As 
on the up DBR mirror 103 is carried out. 
[0045] above-mentioned each class 
organic metal vapor growth 
(MOVPE:Metal-OrganicVapor Phase 
Epitaxy) - epitaxial growth can be 
carried out by law. 750 degrees C and a 
growth pressure are 2xl04Pa, at this 



time, for example, growth temperature, 
the organic metal of TMGa 
(trimethylgallium) and TMA1 
(trimethylaluminum) can be used for an 
III group raw material, and it can use 
DEZn (dimethyl zinc) for V group raw 
material at H2Se and p mold dopant at 
AsH3 and n mold dopant. 
[0046] Next, a photoresist is applied on 
the contact layer 102. Then, as 
patterning of the photoresist is carried 
out and it is shown in drawing 4 by the 
photolithography method, the 4th resist 
layer R4 of a predetermined pattern is 
formed. 

[0047] (2) Subsequently, as shown in 
drawing 5 , by using the 4th resist layer 
R4 as a mask, to the middle of the contact 
layer 102, the up DBR mirror 103, the 
quantum well barrier layer 105, and the 
lower DBR mirror 104, etch in the shape 
of a mesa and form the pillar-shaped 
section 101 by the reactive ion-etching 
method. The reactant ion-beam-etching 
method for having used chlorine or 
chlorine-based gas (a hydrogen chloride 
and BC13) as etching gas is usually used 
for this etching. 

[0048] (3) Subsequently, use SiH4 gas 
(mono silane) and 02 gas (oxygen), and it 
is N2. Silicon oxide (SiOX film) of 
100-300nm of thickness is formed on a 
substrate with the ordinary pressure 
heat CVD method which makes gas 
(nitrogen) carrier gas. Then, by the 
photolithography method and dry etching, 
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as shown in drawing 6 , except for a part 
of side face of the pillar- shaped section 
101, and a part of lower DBR mirror 104, 
etching removal of the silicon oxide is 
carried out, and an insulating layer 108 
is formed. 

[0049] Subsequently, an Au- germanium 
alloy and the lower electrode 107 which 
carried out the laminating of nickel and 
the Au one by one are formed in the 
inferior surface of tongue of a substrate 
109 with a vacuum deposition method. 
[0050] Furthermore, as shown in drawing 
£ , the up electrode 106 is formed by the 
lift-off method so that it may contact the 
contact layer 102 and in the shape of a 
ring on the top face of the pillar- shaped 
section 101 and the side face and 
insulating layer 108 of the pillar- shaped 
section 101 may be covered. Here, the 
metal layer which carried out the 
laminating of titanium, platinum, and 
the gold one by one is used for the up 
electrode 106. 

[0051] The layer structure from the lower 
electrode 107 which contains hereafter 
the pillar-shaped section 101 
manufactured at a series of 
above-mentioned processes to the up 
electrode 106 is only called 
semi conductor deposition object 120. 
[0052] (4) Next, explain the process which 
forms the resin layer 52 on the 
semi-conductor deposition object 120. 
Drawing 7 shows the production process 
of the resin layer 52. In drawing 7 , the 



layer structure of the semi-conductor 
deposition object 120 is omitted, the 
outline of the semi-conductor deposition 
object 120 is carried out, and it is shown. 
[0053] The 2nd back up plate 60 is stuck 
on the bottom of a lower electrode at the 
rear face of the semi conductor deposition 
object 120, and a concrete target. The 2nd 
back up plate 60 can raise the mechanical 
strength of the semi-conductor deposition 
object 120. Moreover, thereby, the 
destruction of the semi-conductor 
deposition object 120 by distortion which 
produces La Stampa 40 in the process 
which exfoliates from the semi-conductor 
deposition object 120 in the case of the 
exfoliation mentioned later can be 
prevented. Although the 2nd back up 
plate 60 will not be limited especially if it 
is flat, it can mention a glass plate etc. 
preferably. 

[0054] (5) Carry out an ally noodle for La 
Stampa 40 and the semi-conductor 
deposition object 120 so that the crevice 
34 of La Stampa 40 may be located on the 
pillar-shaped section 101 of a surface 
emission-type laser. As the alignment 
approach, the following approaches can 
be mentioned, for example. 
[0055] l) How to position separately La 
Stampa 40 and the semi conductor 
deposition object 120, and to make it rival 
in mechanical precision. 
[0056] 2) How to attach the alignment 
mark used as the collimation in the case 
of alignment, and to perform alignment 
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using the alignment mark on the field of 
the near semi conductor deposition object 
120 with which the pillar-shaped section 
101 is formed when La Stampa 40 is 
transparent. 

[0057] 3) How to prepare perpendicularly 
the hole which penetrates La Stampa 40 
in the predetermined part of La Stampa 
40 to the field where the middle board 32 
and the 1st back up plate 20 touch, and to 
perform alignment through the hole 
using an above-mentioned alignment 
mark when La Stampa 40 is not 
transparent. 

[0058] (6) After carrying out alignment of 
La Stampa 40 and the semi conductor 
deposition object 120, introduce the 
liquefied object 50 of resin between La 
Stampa 40 and the semi-conductor 
deposition object 120, and as shown in 
drawing 7 (a), carry on the field of the 
semi conductor deposition object 120. 
Moreover, after carrying the liquefied 
object 50 of resin on the field of the 
semi conductor deposition object 120, 
alignment of La Stampa 40 and the 
semi-conductor deposition object 120 may 
be carried out. 

[0059] What is hardened by giving energy 
as a liquefied object 50 of resin is 
desirable. It becomes easy to fill up resin 
with resin being a liquefied object to the 
crevice 34 of La Stampa 40. As a liquefied 
object 50 of resin, the precursor of the 
acrylic resin of an ultraviolet curing mold, 
the epoxy system resin of an ultraviolet 



curing mold, or the polyimide system 
resin of a heat-curing mold etc. can be 
mentioned, for example. 
[0060] Since it can harden only by UV 
irradiation, the resin of an ultraviolet 
curing mold can be used easily. Moreover, 
since heat treatment is not added, it is 
not necessary to worry about the trouble 
resulting from the differential thermal 
expansion between La Stampa 40, the 
semi-conductor deposition object 120, the 
2nd back up plate 60, etc. 
[0061] The acrylic resin of an ultraviolet 
curing mold fits the lens at the highly 
transparent point. 
[0062] By carrying out heating cure 
processing, an imide-ized reaction occurs, 
the precursor of the polyimide system 
resin of a heat-curing mold is hardened, 
and polyimide system resin produces it. 
Polyimide system resin has 80% or more 
of permeability in a light field, and since 
the refractive index is as high as 1.7- 1.9, 
it has the advantage that the big lens 
effectiveness is acquired. 
[0063] Especially as the introductory 
approach of a up to [ the semi-conductor 
deposition object 120 of the liquefied 
object 50 of resin ], although not limited, 
the approach of trickling and introducing 
the liquefied object 50 of resin on the 
semi-conductor deposition object 120 by 
the dispenser nozzle can be mentioned, 
for example. 

[0064] (7) Subsequently, stick La Stampa 
40 and the semi-conductor deposition 
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object 120 through resin. Thus, by 
sticking La Stampa 40 and the 
semi conductor deposition object 120, as 
the liquefied object 50 of resin is shown in 
drawing 7 (b), it can apply and extend to 
a predetermined field, and the layer 
which consists of a liquefied object 50 of 
resin between La Stampa 40 and the 
semi conductor deposition object 120 is 
formed. In addition, in case La Stampa 40 
and the semi conductor deposition object 
120 are stuck if needed, even if there are 
few La Stampa 40 and semi conductor 
deposition objects 120, you may 
pressurize through either. Moreover, in 
order to prevent air bubbles mixing in the 
interior of the resin layer 52, La Stampa 
40 and the semi-conductor deposition 
object 120 may be stuck under an about 
lOPa vacuum. 

[0065] (8) Then, harden the liquefied 
object 50 of resin. As for the hardening 
approach, a proper approach is chosen 
according to the class of liquefied object 
50 of resin. When the resin of an 
ultraviolet curing mold is used, 
ultraviolet rays can be hardened by 
irradiating the liquefied object 50 of resin 
from the La Stampa 40 side. When the 
precursor of the polyimide system resin of 
a heat-curing mold is used, it can harden 
by carrying out heating cure processing. 
Although heating curing temperature 
changes with precursors, it is 100-400 
degrees C, for example. Desirable heating 
curing temperature is about 150 degrees 



C from a viewpoint in which the 
configuration metal of the viewpoint 
which avoids the damage by the heat of 
components, such as a surface 
emission-type laser, the viewpoint which 
makes small the differential thermal 
expansion of the semi-conductor 
deposition object 120 and polyimide 
system resin, and an up electrode 
prevents the anomalous diffusion to the 
resin layer 52. 

[0066] In this way, on the semi conductor 
deposition object 120, the resin layer 52 
which the configuration corresponding to 
mold side 32a of La Stampa 40 imprinted 
is formed. That is, the lens configuration 
section 54 is formed in the part 
corresponding to the crevice 34 of La 
Stampa 40, and a contact hole 70 is 
formed in the part corresponding to 
heights 36. 

[0067] (9) Exfoliate La Stampa 40 from 
the resin layer 52 and the semi-conductor 
deposition object 120. Under the present 
circumstances, surface treatment for 
making La Stampa 40 easy to separate 
from the resin layer 52 is performed to 
mold side 32a of La Stampa 40 according 
to the above-mentioned process. For this 
reason, La Stampa 40 can be easily 
exfoliated from the resin layer 52 and the 
semi conductor deposition object 120. 
[0068] (10) After exfoliating La Stampa 
40, as shown in drawing 7 (c), resin may 
remain at the pars basilaris ossis 
occipitalis of the contact hole 70 of the 
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resin layer 52. When resin remains, it 
becomes impossible to fully aim at 
electric contact in the up electrode 106 
and its metal layer to prepare a metal 
layer on the resin layer 52, and take 
electric contact for this metal layer and 
the up electrode 106 through a contact 
hole. Moreover, it is in the condition to 
which resin remained at the pars 
basilaris ossis occipitalis of a contact hole 
70, for example, if wire bond is directly 
performed to the up electrode 106, the 
problem connection becomes impossible 
to the up electrode 106 will produce a 
wire. Moreover, even if a wire is 
connectable with the up electrode 106, 
the problem of it becoming impossible to 
fully plan etc. produces the electric 
contact to a wire and the up electrode 106. 
Therefore, it is desirable to perform one 
of processes between two processes 
shown below in order to remove the resin 
which remained, when resin remains at 
the pars basilaris ossis occipitalis of a 
contact hole 70. 

[0069] 1) Remove the resin which 
remained [ 1st] at the pars basilaris ossis 
occipitalis of a contact hole 70 using 
ashing, i.e., the method of removing resin 
in a gaseous phase. Ozone ashing, plasma 
ashing, etc. can be mentioned as an 
example of ashing. Ozone ashing is the 
approach of carrying out the chemical 
reaction of the resist to ozone, and 
removing resin under the ambient 
atmosphere of high-concentration ozone. 



Plasma ashing is the approach of 
generating the plasma of reactant gas, for 
example, oxygen gas, and removing resin 
using the plasma. Since the resin which 
remained about all the contact holes 70 is 
removable according to the approach by 
such ashing, there is an advantage of not 
requiring the processing time. 
[0070] 2) Carry out [ 2nd ] ablation of the 
pars basilaris ossis occipitalis of a contact 
hole 70 by excimer laser. That is, 
collimation is doubled, the excimer laser 
beam extracted finely is irradiated at the 
pars basilaris ossis occipitalis of a contact 
hole 70, and the resin of the pars 
basilaris ossis occipitalis of a contact hole 
70 is burned off. According to the excimer 
laser, since only the pars basilaris ossis 
occipitalis of a contact hole 70 can ensure 
processing, there is an advantage that it 
is not necessary to worry about breakage 
of the lens configuration section 54. 
[0071] (11) Subsequently, the surface 
emission-type laser 100 of this invention 
as exfoliates and shows the 2nd back up 
plate 60 to drawing 1 is completed. 
[0072] Since the above-mentioned 
manufacture approach can form the lens 
configuration section 54 and a contact 
hole 70 in one using La Stampa 40, by the 
photolithography method, it is easy 
compared with forming the lens 
configuration section 54 and a contact 
hole 70, and can shorten sharply the time 
amount which manufacture takes. 
Moreover, since La Stampa 40 can be 
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again used repeatedly once it creates it, it 
can reduce a manufacturing cost and is 
economical. 

[0073] In the gestalt of the 
above-mentioned implementation, to 
ultraviolet rays, although La Stampa 40 
was transparent, it is not limited to this 
but may consist of the quality of the 
material which is not transparent, for 
example, a metal, to ultraviolet rays. 
When La Stampa 40 consists of a metal, 
La Stampa 40 can be manufactured using 
electrocasting. That is, when the mother 
mold 14 is made to electrodeposit metals, 
such as nickel, by electrocasting and the 
mother mold 14 is removed from a metal, 
it is the technique metal La Stampa 40 is 
obtained. Manufacture of La Stampa 40 
using electrocasting has the advantage 
that La Stampa 40 can be manufactured 
simple. 

[0074] Moreover, in case La Stampa 40 is 
produced, La Stampa 40 may be produced 
directly, without using the mother mold 
14. That is, the crevice 34 and heights 36 
of La Stampa 40 can also be formed using 
the wet etching method. In this case, as 
the quality of the material of La Stampa 
40, a metal, a semi conductor substrate 
(for example, silicon), a quartz, glass, etc. 
can be used other than resin. 
[0075] When that La Stampa 40 
penetrates ultraviolet rays like a metal or 
a semi conductor consists of the difficult 
quality of the material, although the 
liquefied object of resin cannot apply the 



resin of an ultraviolet curing mold, if the 
precursor of thermosetting resin, for 
example, the polyimide system resin of 
the heat-curing mold mentioned above, is 
used, it can acquire the same operation 
effectiveness as the gestalt of the 
above-mentioned implementation. 
[0076] Moreover, the surface 
emission type laser of this invention is 
not limited to the structure of the 
resonator of the gestalt of the 
above-mentioned implementation. 
[0077] 



DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 
[Drawing ll It is the sectional view 
showing typically the surface 
emission-type laser concerning the 
gestalt of operation of this invention. 
[Drawing 2l It is the mimetic diagram 
having shown the production process of a 
mother mold. 

[Drawing 3l It is the mimetic diagram 
having shown the process which 
manufactures La Stampa using a mother 
mold. 

[Drawing 4] It is the mimetic diagram 
having shown the production process of 
the surface emission-type laser 
concerning the gestalt of operation of this 
invention. 

[Drawing 5] It is the mimetic diagram 
having shown the production process of 
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the surface emission-type laser 
concerning the gestalt of operation of this 
invention. 

[Drawin g 61 It is the mimetic diagram 
having shown the production process of 
the surface emission-type laser 
concerning the gestalt of operation of this 
invention. 

[Drawing 7l It is the mimetic diagram 
having shown the production process of 
the surface emission-type laser 
concerning the gestalt of operation of this 
invention. 

[Description of Notations] 

10 Silicon Substrate 

11 Convex Configuration Section 

12 Hole 

14 Mother Mold 

20 1st Back Up Plate 

24 Ultraviolet Rays 

30 Liquefied Ultraviolet Curing Mold 
Resin 

32 Middle Board 
32a Mold side 
34 Crevice 
36 Heights 
40 La Stampa 

50 Liquefied Object of Resin 
52 Resin Layer 

54 Lens Configuration Section 
60 2nd Back Up Plate 
70 Contact Hole 

101 Pillar- shaped Section 

102 Contact Layer 

103 Up DBR Mirror 

104 Lower DBR Mirror 



105 Quantum Well Barrier Layer 

106 Up Electrode 

107 Lower Electrode 

108 Insulating Layer 

109 Substrate 

120 Semi conductor Deposition Object 
Rl 1st resist layer 
R2 2nd resist layer 
R3 3rd resist layer 
R4 4th resist layer 



ma*wmtf up) (12) & ^) 4# & $g (a) 



(ii)ftwtH»&w## 

#^2000-101185 
(P2000-101185A) 

(43) im B *5£12^ 4 £ 7 B (2000. 4. 7) 



(51)Inta T 
HOIS 5/183 
G 1 1 B 7/125 
7/135 



F I 

HOIS 3/18 
G 1 1 B 7/125 
7/135 



.f-*>T(##) 



6 5 2 



A 
Z 



(2i)ms*# 


«« 3 F10-284790 


(n)HMA 


000002369 










as) turns 


¥/£lO*F 9 n 21 B (1998. 9. 21) 




JtD&CiRgr»KSSH&2TB 4# 1 -s? 






(72)36l«* 


mm &m 






















(74)ftSA 


100090479 








&m± #± - (^2=s) 

1 



(54) [SB04*] ®«3tS!¥J!l*^— !f*J:Wec!)JBte&ft 



(57) [Rft] (flSE*) 

m#mmmm l . v yxm^m 5 4 ok wksb £ir 




1 

^**tr¥JWMta***rtW-*xa, isiV (b) 

ne* ^ >• ? ? h * -ypiog:e^ 

[0001] 

[*Uto**-4fHSiHfr] L 
[0002] 

[ 0 0 0 3] 



02) 000-101 185 (P2000-1 0 1 1 85A) 

2 

*>4. u>»u wirajftrnss:*#<f*fca!awi*« 

fSBg-f iLtm L^b^offlMtffoit:. 

[0004]$ t>tz. ma2K&#mfcu—v\i* mmt 
«t o . m&<7Ygtt.m\ % &z $ *x4 . 

[0005] ^BBoeWJi, ^^t^ScSt^ St/Jn$ 

20 ?>S. 

[0006] 

[0007] ^^E%*M^?#:^-if (felT 

[ 0 0 0 8 ] $ ^K. m&tiffiScr>±lzQ.E.TZ®EZm 
<0mfi&£\s>XffiJz&imrfL2hX^&Zblz£ 0 . 

ttMzis~?£Mn&z±% < Ltit lt hmttfiz 

40 ^S<RS&r«ifctBTI6t^5. 

[0009] *JMHOB»63KU— yii, wrKffiJii 

[0010] tftis JilT<OI 

a ( a ) fe it/ ( b ) 5&*tra8»*atc j: o . 

[0011] ( a ) ¥#*S8LLfc:. S&O^^il^ 

*J«fcV (b) U>X»«»OR|g»««*^4^^> 
50 /*fcJflvvc*IWfc*rt-*-*IHT*-9T. m&KmM 



3 

Bute* ? y;\*£&B-£ir£ 1 3«ie4^tttBS 
x v yxra^Mts £ b #T'# 7 * h »j 

y/57< hsk a 0 . u >x&m&zm&?z> zbiz 

[ 0 0 1 3 ] taiex* >v?{±. -esoMffifcflfrteffi 

[ 0 0 1 4 ] z\<n x 1 zmmamtfmzx? w^tcjss 
[00 1 5] Btria^^w^i, 

[00 16] 

[0017] ( ^.^«3t ) m m , *&*n<vmm 
(VBmizfrfr&wmtu—ir 100 zm&mzTjk-rmffi 
mx't>&. 

[ 0 0 1 8 ] m 1 jcss-rasBfti'— - r iood niG 

aAslil09i(:, A 1 o. isGao.ssAs b A 1 A 

s t *3£§.izmm Ltz 2 5^r<o^s^#«^$ ? 

- (&.T r T§5DBR$7— j fcV^d) 104. J?3 3 
nmOGaAs'^ul'Jf £1S$3 nmiDA 1 o.aGao.7 
AsA'iJ TMfr h j£ 0 K^x;uJi *t 3 « TflWt S flSt 
^FvittS 1 0 5 , Alo.isGao.ssAstA.lo.a 
Gao.iAst ZHZKlzmm Ltz 3 0 ^TWftlsmiW 
(JilT r ±pPD BR $5— j ) 10 

3i5«ki/ay^^ h«l 0 2*W<X«JB£ixTBf£$*i. 
TV**. 

[00 1 9] _LgBDBRS7-l 0 3li, Znfr'K-f 
y^SfL5ii:lcj:0. pSCSfi,T«DBRS?- 
10 411, Se*tK-b-y^$ix^^t(;J:0, nit 
SflTWS. U^t. ±85DBRS5— 1 0 3. ^ 
«»j#K-t^$iT.T^$:^*?#FiStt*l 0 5*5 
<fcl/T3BDBR$7-l 04 fcT\ pin^*-W 

[00 20] ivflVmi 0 2li, 
IO6U-S7 WCS> Ht tf&S 



03 ) 000-101185 (P2000-10118 5A) 

4 

T\ A 1 G a A s X&*l«>4i&« fci: , 10'*cm 
-'£lk<V&m&^i&mtf} i -t->7--2ti?zA 1 o. 15G 
ao.ssAsd 1 

[002 1] 3y^^Ml02 > ±ggDBR5 5-l 

0 3. 1 0 5toXtrTBD BRS5-1 

f-t&ZHzXK). OlitBULZtlX^Z. 

[0022] §<otc. tmmi 08it. attisi o 1 <?> 

M®<^— SP^feJ:trFgSDBRS5-l 0 4<5D±ffii££g 
10 3i3K:tT^$tl-CV^. 

[00 23] _tg?^«gl 0 6li. ttttgB 1 0 1 

L, KffiLfcSttau 0 l«OWHL fcilXJ&sa/I 1 0 S 

(omffi^&zmnoizLxBf&ztix^z. ta. 

nIGaAsifil09 COTlZlt % TWWS 10 7 

[ 0 0 2 4 ] § fttfgB 10 1 <0_LH** J:tf±»« 
fill 0 6£8?«k3K®flMa5 2#^S;ft.-O^. * 
ftttS 10 1 cO±fc{ia^-5 ©18* 5 2 <0«flH»(C 
20 Ji. ^^Xjg«gB5 4A^^$fLTV^. ffilJS 
S 5 2 Wi. 1 0 6<OHB4W«»aj-r4 i 5 

(C, 3>-^^h^-;U-7 0* { ifg^:$^TV%^. 

[0025] otc. ®^u-if i o oMbtt&tam 

[00 26]JjnMS106fcTaP1l«l 0 7fc-C. P 
55-103 tT®D BR*7-104 fcOIBSffiaf 

[0027] ^*»<0««fcfcV^r WftflWri i: teU @ 

1 (^rt J; o fc. tt^SC 10 1 tO±®fc iV±»«« 1 

o 6 o-§&#£?s ^ac, mmm 5 2 nx * 
tztx-hz. mi&m 5 2 £jgj£-r & ztx\ wm*?*. 

40 [oo28]$tc. 1 0 1 o±tistatr«,taiis 
m5 2cr>mmmzu> xwm s a mm. stix^zz 

*3t. z<7)mmz£tLi,i\ v— *y 
mmmtzts^xmin&fflwx'Zzfzib. u— rm&tn 

m*±* < Ltz b IX hmfa &/Jn$ < 4 £ b it 

*imb%z. 

[00 29] «B«5 2t=3^^ h*-/U-7 0 
*Stt4 Zblz£*). Wmm 5 2 «0±tA«Ji5:a»t/:: 
50 iS^fcv iT, ^ O^Sii b ±&%M I 06 b <nn$5M'} 



04' 

5 

[00 30] ±j£Lti\s>X&ft®5 4&i.V : -3>?7 
£ ii.lt W\'4 0 Srfflv^*a*a|«f 4 <1 fc tfX' 

coo 3 1 ) ^m^ms2^>xm^M5Anxif 

ZbnX'l&c^K #aU^M6fcLT\ * 
r?yA40£fflVv£\ -*6<JlC^>'X^S55 4i:3>' 

4. *HJfi^«fc±3V>Tffl5Btl^— f 1 0 

COO 3 2) (x?>;-«7)§mxm) B2fcJ:r;i3 

mJMZmLtzm&mZ'hO % 03 Ji. -?1f-MS:f!UB 
COO 3 3] X:?>-^4 0£l^-rS£&*:oT. X? 

COO 34] ( 1 ) ^FifittCDSV^U^^aERl 0_L 

^.i^lCiO, 02 (a) (Cijrf JroK. BH&VUr— 
COO 3 5] ( 2 ) Jfctvc. JBlOU^hJIRi £ta 30 

aasawjoiHffcwrc. 02 (b) tsrri^^fQu 

WWfciOSSb*^ 15 0-CJ3Lhf\ 2~10#.ff 
2L<ti5#T*S. £7t % iBSffgfeS:*— y^<7D%& 
Js. 16 0*ClilhT\ 2 0~3 0-»*gSST*5. 40 

coo 3 6] (3 > -toa. ^xwticsre-sa'yri 

^iM^Jt (BIT r 3S8?Jtj hv^a ) #0. 5—1 . 0 
T* I H 5 4 x - y f-v^TSfc m2c7)lsi;xhmR 
2tisVzi^mmi 0£3L-v+>7'L, M2 (c) icifc 
1-J:S(c. y'Jnylf i 0±lc£WKffi l 
6. ^£T'^j£§:fc.;££Mg#S&l Hi % S^WlcMit^ 

2(b) eOSte&TTn-J-J: 5 x«yf->-^XS*tf 5 
JRftM2<n\siSxhmR2<r>ai'>'X&$ti;%))!k2it%: 50 



000-101 185 (P2000-101 185A) 

6 

zbtfx-Zh. *<om^ >>v3>mfci o±izamt 

1 1 *JBj&th Z b #T f I), x-y b LX 

(fCF4 ) fc. l^^NJl^afllWlCX.y^->i/-r?>© 

[00 3 7] (4) ifclvC. ^'JnvX^l 0±t. 7 

fc«tO. 02 (d) fcjjr*-J:3fc:. Jjfa&O/t^-ycom 
3cOUyxh®R3Sr^-TS. ^Wt. ^3^^^ 
hJ!R3€-vx^i: LT. x'j3ySSlO<O0rt^ 
S£\ Hlrao«l$tC^T'X.y^-y^L, *-/H2Jf 

SitSSSBfcU- Ifl 0 0^y^^h*-;l-7 0O® 
ttZMAX^t. Z<OX.y*>?l^ SSlttO^?5rx 

0. x-y-f-v^-fS, S3£0l^^Xh®R3Sr^-rs. 
Z 5 LT. 02 ( e ) £ «KM(=tGt$il 

Sffi^fcl^— Tl 0 0<OU->X^*cSK5 4fca>'^7 h 
*-yP7 0<7)^5:*i.^:v-tf-Ml 4*^«"T5. 
[0038] JilTt . ^ ^ -C?#£iX*: V-T-M 1 4 ^ffl 
^T, X^>yN'4 0 5rMjt-rS^£. 03 5r#B§L^ 

[0039] (1)03 (a) tflrf-J: 3 fc. Vif-S 

14^, d^SBl ltsXVyb-fol 2^w-rs®± 
[0040] (2)*LT, ^H«fc*rLT^Bfl=5rm 1 

<7)fli^«2 o sr. mv&s&i-tm'im.m&s o s-^-lt 
7f-ii4tst$^. z<nxoizmi(73wmL2 
o 1 4 1 zmizm zbiz£<o. 

*MB»lS«f]IB3 0(i. 03 ( b ) iz^rtX ? (c, m%. 

mmixmvwifbti* v-r-s 1 4 1 jg 1 ofli3S«[2 
f&ztiz. micom&m2 0bLx\±. tibiix, ^ 

[0041] ( 3 ) S 1 <r>mm2 0 IMA^ . 

S^**MMHfcffilM83 0 fc^ LT^MS 2 4 $-B§S* 

<75f^ 03 (c) ^•riatC. ^?y;l4 Oh^S't' 
^S3 2 t m 1 cr>mm.2 0 i: *Wf?-y-fS l 4 

*»fe#jjrrs. ot. vHf-ai4t^LTv^^.^> 

nBfl83 2<0B*asrffi3 2afc^3. i 3 LT*6*lfc 
^M® 3 2a Vif-M 1 4 <7)£xfc-$M llt*- 

y n 2 <r>»*<oRi6»«*<ie5 $ iix v * & . v-r 
-m 1 4ods?e«a 1 1 iznfc-rzx? ocota^ 



7 

tt»£IHW3 4fcVH\ V-*f-Sl4C0*-;H 2<7)^ 
ttlzttmt h x ? yj<4 0 co&l&tfMZ 6 k ^ 

flifi£-rs^faffi3 2& itxjg i «fli5$«2 o(i. 

[0 04 2] (4) &WC\ B3 ( d ) &jprT * 3 tZ. 
£SSM3 2a£.. ftSBSlfrflrt-. ClO^ffi^aJi. & 
j&t&fflfcm 5 2 0 fc<9®3ttt#*<Offifli 

« 5 2 i:¥*Sftrfim# 1 2 0 tfHHMSJ: 0 «t 

[0 043] m¥&£U-1T ! 10 0<7)Mm7u*:X) ft 

iz. m i ^-r®fBeu-if i o o^sBtru-fexizo 

UTRtfi. S4— W^BfeU— if 1 0 OtfO^ 

[0044] ( 1 ) , 04 £«SL&**68Mi*- 
3. nlGaAsStl0 9lC, A 1 o. lsGao. 85 A 
sfcA 1 As fcSr^SlKSJgU S e £ h'-t^Lt 
2 5^T<7)TSPDBRS5— 1 0 4£?gj£-r£. &IZ, 
TSffDBRS^-l 0 4±t, I?3nmiOGaAs') 
x^jf fc N J5$3 nmcOA 1 o. 3G ao. 7 A sJ<V TMfr 
km. 1 ). ^^«**3«Tfll«§tLSi^#FSttJB 

105 . $ tt. mtt-pmom 1051 

fc N Al1.15Gao.e5AstAl1.9Gao.1Asi: £35 

£(=mu z n j F-t>/u>:3 o^roiaiD b 

10 3±C, A 1 0. isGao.85 Asfrktch^iy? 9 h 
«10 2£«J!-3-£. 

[0045] ±fe<7)#«{i:. WI&KatfBj&A (MOV 
PE : Me t a 1 -O r g a n i c Va p o r Pha 
se E P i taxy) fttxe^^fytMIJtS 
ZttfX'tZ,. «ilf, AASftt*. 7 50 

•C. j£*E*H4. 2xlO'Pat. III^H^TMG 
a ( h U^-f-^'J^A) s TMA1 {hVX^-)VT>\s 
COjm&fcZmiK ViHIfitAsHs „ n 
IK-JWhCHiSe, pSH-AVhCDEZn 

[0046im:. 3^;M10 2±H. 7tM/ 
[00 4 7] ( 2 ) <fcWt\ mSVZjfit ±ol,Z. &4C0 



05') 000-101185 (P2000-1011S5A) 

8 

^;i0. ay?? Ml 0 2, ±J5DBRS^-j. 
0 3 . Jt?#F«tt* 1 0 5fcJ:tfTg|SD BRS7-I 
04Oj£4 3 2T\ ^t«{:x 7 f>/L, a*8Sl 0 I 

*fcLT**ifcl;HM8R#X <«fc**. BCls ) 
[0048] (3)ftWC\SiH4 (^^V) ^' 

10 yr#xfc-*-*»fflfccvDfcfc:j:9. as«±c. err 

fcf. JKJ^l 0 0~3 0 0nmO>-»JrJ>BE-fl:IK (SiO 

0 1 OfflfficO— S&fc .fctTFS&D BRS7-104 co— SG 
10 8^)£n. 

[0049] &V>T\ 109 c7)Tffl(C. JtS^*S£ 
(CiO. Au-Ge^t, Ni. AuSfiJcWUT 
gS^S10 7^^-ri». 
20 [0050] Sfcfc. H6t=ij^J:3fc« e*«10 1 

oxMCijivt 3 ^ 1 0 2 1 y yfmzmm 

U fi^SPl 0 l<7)fflmtiJ:t^^l 08rS 
3 J: d (i. ±.&%M 1 0 6 £ y 7 h *:7£n: j; 9 JK'fiJtf- 
4. d-TTti. ±SH8ffii 0 6i:it e&. & 

[oo5i] mr, ±B-aw)iST«esiT>ts*c» 
101 iSr-^tfT^mfli 1 0 7*».i5>_haroi io6st^ 

JiflBt $rmtc^*tW#: 1 2 0 1 v^3 . 
[0052] ( 4 ) ifcfc:, ^3l*tS8E* 1 2 0 itcfflflg 

30 «5-2t»rtW-*m-fe^t:ov^rRWs. a7«. 

«IM«5 2 0SStXg$:^L^i,<75T*^>S„ H7<c*iU 
Tti. ¥S5f*«fflt«cl 2 0<0««Jt^B&t. 
a*l 2 0£r8H8&LT7jrf. 

[0053] ^a«*it«f*: 1 2 O^gl, ft*W(c{i. 
TSP^SOTtC JP2<^H3MR6 0*ftS"3fttt4. 12 

nm&rn 6 otcj: 0. ^f*rfta«: 1 2 0 o«u«ft%!)£ 
x?»*4oz¥mikmm \ 2 at^mm-t humz 

40 1 2 0 <r)&m£®itti> Z t * { T'# 5 . JH 2 cO-tffi&S 6 
[00 54] (5) X^^n'4 OcOfflgR 3 4*^^1- 

— if *>att» ioi ^±(cea-ri> x ? ^ ^ >v\*4 

0fc***MtflWcl2 0i:«:r7-f^Vi:*-r4. 75 

[0055] i ) xfyjsAotzmmmiki 2ot 

50 [ 0 0 5 6 ] 2 ) X ^ yj^4 0 jW89j$r*£te*s^T , 



i o i **&i$.ztiT^zmco¥mmmfoi 2 0 

I 0 0 5 7 ] 3 ) A* OtfgBJT'&Vrt&^-KliL 
x * >/*4 0 OBr 3&>5«MH= js v vc . 4* OS! 3 2 k IS 1 
tfWSBMK 2 0 k WmthWlZft t T . SittfrlS] * > 

[0058] (6) *?>j*4ot¥mmmiki 20 

kSrT^'f.Xi'hL*:?*. g}J§<7)}g#8!i5 0£X:$>W\- 
4 0k¥^#*6S#cl 2 0ktf0iatC^At. 07 (a) 
tc^-f J: 3 lc N ¥3S#*ft?f #; 12 0 com±lzm-£Z . & 

tz. mmnmms o z^mmm&i 2 o<om±izm 
ttm. x*yn4 0 t*mwmmi 2 0 1 &75-f 

.*>"h LTt iV>. 

c 0 0 5 9 ] mm<?>mvm5 0 k lt«, x*/^-* 

fflfoX$>hZLbX\ 0<ODflSC3 4^flg5r5£ 

*f * - k t . ttl&a&Kft 5 0k LT tt, 

[0060] m»Ki(»fts^«iiBii. m^mmm^x 

12 0i3j:VS2 ^?i5S« 6 0 & Zvmwm 

[0061] m\-wmm.<r>T-7 vju&wmi. mwm. 
[0062] s^nks^-try s h-^ffin§<OB?riE#{±, 

Wl. 7~i. 9k*v^ft. *&$rU>X8&*#» 

^fiik^aspJA****. 

[0063] ffiffitoftttftfe 5 Oco^tfrtftatt 1201 

ms5 0S»^3S#:ita#i 2 0±tcjgTLT^A-r-5^ 

j££^f& -Ik 

[0064] ( 7 ) <fcV.i-t\ >-^-4 0 k^flrffMt 
#12 0k2\ «IS*^LTa»S-*S. £<7)«k-3fc s 

v;\m o fc^^rfta* 120k zmmzitz Z t 

tJ: 0 s Stflg<0jR«!fe5 oii. 07 ( b ) tcjjrfj: a 
mmfo 12 0k <J0ISat=«i8tfDJBFKfli5 0 a^SrSJB^ 

ma*i 2 0b&9ji<o&fr-£2>mz, x^^aoux 
xftmmm* 1 2 0 cyj?* < k t v vf l 



06) 000-101185 (P2000-10 1 185A) 

1 0 

TJDjELT t Jrv*. ttHBJl5 2ai*«ff(c*(%ftC£ 
A-f6£k£E&<-*:#>. 1 0Pagj^OK2TT% X? 
ynAQtm&ffimwi 2 0k£&S3-£Tk«fc\,\ 
[0 06 5] (8) ggUT, «lffi<3SH*W5 0£flHW 



10 



20 



30 



40 



50 



HBftW"* £ k J: 0 . Wtfi £ k ^ . IS®f m 
*T»f&£i:fcJ:i3. flHfcf4£k*«-C* Jd^ 

^fiTiagji. w-mmzx-ix^ztf. tzbtn. 1 

0 0-4 0 0*CT*>S . U^JrtMP jLTiBJSJi. ffi 

a* *mmmft 1 2 0 txv 4 s h-^Bio^jg^ 

[0066] ^-5 LT. *»*tt«^l 2 0±fc« % X 

* >a-4 0 ^asffi 32a iznm i,ttwjttfm& Ltz® 

!§J15 2*<^§iv2 > . -rtr*>*>. x^^n-4 OtfODflgp 
3 4 i=ttJW-4«dHc . U VX?g«g|5 5 4 *U 
Ci^3 6tC^-r^g?^. 3>-^^h^-;U7 0^ 

[00 67] (9) X^^N'4 0S:©liJi5 2±5j:^ 
**«!t»l 2 0*»4>§fJ^rs. ^Ol^, X^Wn*4 0 
<7>m§m3 2 atcli. mrMcoxgtcJ: 0 , x?ys*4 0 

TV>S. £^46. 0^fflB§«52t> 

xxf^mmmt* 120 a^^jm-t 5 £ t *<t-^ s . 

[0 0 6 8] ( 1 0) X?W\'4 0 5r|iJSIL^. M7 
(c) fc^tiot. ©fli®5 2c?)-=i>?7 h^— ;U7 

mmm 5 2^±^«^^g(t, £<7>^sji 

k±SP^Sl 06kSr3>-^^ b*—fr&fti.xm£& i } 
*mMZJB.<0f^i3r&lz, ±®mm l 0 6 k *a&ro 

2? h*-;U7 0OJ6«»c«|IB*qa#Ljt«!B-c , > x 
. ±.%W.m 10 6 tctt^tc -7 -Y-tfy b&ffo k . 
V-f ^-Srigp^E 1 0 6fc:sa«3&tTS C r *IBKl* f 

tlfctLtt. 7^-v-k±g?«Si 0 6kco«^;w 
*fttt*«-f-*fc:Ettt^: < & & & k'<Of5JS#£ t s . ^-o 

*<^)»»Lfc«H!B£l»*-r4fcy>t: % ^kx 
HTl:^t2o^lg(7)3*i. ^-fixA^XS^^T 
3ikA*M^Lv\ 

[00 6 9] l)»ltc. 7-/^ -«r*>^. Stflg 



07) 

1 1 

x. ®mma-t&ijmT*>&. 77x777^^ 

(Day?? 7 Olz^xm&LtimBkZW&i'? 

z>zt -5 cot*, nmmfflzw l& ^t^o m&tf 

[0070] 2) Sf52£, n>-^^ h*-;l^7 OOJSiS 10 

OcomMlzmm^^-txmML. r^?? h*-/U7 
0OJS^«fig$r^#?I5{f-r. x^fvvl^— nzxti 
If. mmzay?? N*-;U7 O^^Uco^JftaJrffd 

[0071] (id <xux\ ^2<r>mme o *smi 
Ls 01 tc^-r «t ? r i o o # 
3&£-r&. 20 
[0072] ±a<o«Ba^tt. wv4 o offl l 

T-*Wt^>'X^KgP5 4i3y^^ h*-/U7 0£ 

-rszttz&'tx* fsm-cs>o. «atW4iiaa**: 

awMWiUf » w^m k> m Lxmm-t h z. t z 
*>, sum?* h zwmt&z t &x-% . mtmx'$> a . 
[0073] isemmemmzte wx . >v\-4 o 
it. mtmtzttLXTmx-h&hnx'&itctf. ztitz 30 
mfczivf. m\-mzttLxmiX'%\ ^t^wr 

^JS*^^ro-Ci)iV>. x^WN-4 0*^«*^^r-5>^ 
^^fflv^x^WN^OSrSit^-S^i:*^- 
S . -r&*>*> , Vif-S 1 4 H- -y &7)&X& 
t«lcj:9tlS^ VHf-Ml4^JR*^IX , 9l^< 

t &ms*>* * 1 4 0 n h t v * o ^m~c$> z> . 

0 2r H Jt-T S i fc #T £ i t V JMjSC & * L T I * i . 
[0 0 74] X^^N-4 0Sr#a?-f^.|^. v-f- 

I14£ffl^fC, iS^X^WN-4 0Sr-fmLTt>«fc 40 

^4 0 COEDS? 3 4 i> ±tf flgB 3 6 SrJBaW* 
[ 0 0 7 5 ] J*? W?4 O^^JR^^flc^ £ -5 



000-101185 (P2000-101 185A) 
1 2 

[ 0 0 7 6 3 *^c7)M^^_Hf(i. UaRtt 

n&mn&Msnm&iziimzz ti%u. 

[0077] 

[Hffi^fSm^BJ] 

[01 ] xminmMnmmzfrfrzmmti'-- jrs* 

[02] vif-^<o^JtXg^^L/v:^l21-C'S,l». 
[S3] v-r-S^flifflLT^^WtSrSSiS-rSXe-i: 

[04 ] *»|^)Wt^»Jllfc*»3&»*ai«3te^-^« 

[05 ] *f6HB<^ifi^jii^!&»*^®^u— rem 

[07 ] *mte>mfa<omkizfrfrzm?tti'-7<?)m 

[fl^^SiBj] 

10 i/v^ymfc 

1 1 QtB^SB 
1 2 

1 4 vif-S 

20. miem^m. 

2 4 

3 0 jgttttj&IMftSaSlB 

32 4>sai 
32a mmm 
34 ca^ 

3 6 am 

4 0 X?>rt 

5 0 aaiioigM 

5 2 ttfiJI 

5 4 uyxmtt® 

6 0 &2<owm. 

7 0 3>-^^h^-;P 
1 0 1 

102 

103 ±S8DBRS5- 

104 TnSD BRS 7 — 

105 *^#FiS14Ji 
10 6 ±gp^«i 
107 TgU^ 

10s mmm 

109 Xfi 

1 2 0 ^SI*J««#: 

Rl ilcol/y'7M 

R2 %2<7)\s~J*.Vm 

R3 ^3tfOU-^h® 

R4 %A<DWXYm 



08) 000-101185 (P2000- 



1 0 1 1 S 5A) 




[132] 



[03] 



Rl 



II 



II 



12 



12 



(a) 



3- 



20 



JO 




I4UO) 



- JO 



_ JO 



(b) 



I I- 



(c) 



iHiiiiiniiiiiN 



i r 



^—20 
- - 32(30) 



- -I4«0> 



--R3 



34 



*I0 




32a I i^— 36 



--20] 



^32J 



40 



I4<10) 



-~!4<IO> 




■J -r 

34 32a 



33- 



-36 



f I t I I I t t t M 



09) 000-101185 (P2000-10118 5A) 



[04] 



[05] 



,102 
.103 IOI 
-105 



.-409 



R4 

-4- 



-102 
-103 



^104 
J09 



120- 



[06] 

102 



[07] 



^103 



(o) 



safe 



J05 



--I04 



--I09 



107 




<b) 



--32J 



40 



SO 



IC) 



